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This thesis studies an existing, highly customisable software solution and addresses how it 
should be modified to create a stand-alone, standardised online-based Minimum Viable 
Product. The study was carried out for a Finnish software company, which specialises in 
advanced automated billing and invoicing solutions, mainly for clients requiring special op-
erability from their billing systems. 
 
This thesis was established by a need to define a new product for the case company, which 
has a solution, but wishes to broaden its market. The thesis focuses on the definition phase 
of the product development in order to create a solid foundation to start planning the new 
product.  
 
This study forms part of a bigger project to develop a fully operational SaaS product. The 
main objective is to identify the needed features. The main outcome of this thesis is going 
to be a list of features to include in the product in the different stages of the development. 
Additionally, the thesis will document any important questions emerging during the study, 
which are relevant for creating a product development plan. 
 
On the basis of this thesis, the case company can form a specific plan on the development 
of the Minimum Viable Product, as well as address the questions arisen. With the research 
conducted, and the suggestions presented, the company will be provided with a foundation 
to lean on, as well as find suggestions for possible definition issues. 
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Tämä opinnäytetyö tutkii olemassa olevaa, kustomoitavaa ohjelmistoratkaisua ja ottaa kan-
taa, kuinka siitä tulisi muokata yksittäinen, standardoitu internetpohjainen minimivaatimuk-
set täyttävä tuote (Minimum Viable Product). Opinnäytetyö on tehty suomalaiselle ohjelmis-
toyritykselle, joka erikoistuu kehittyneisiin laskutusjärjestelmiin, pääasiallisesti yrityksille, 
jotka vaativat järjestelmiltään erikoistoimintoja.   
 
Tämä opinnäytetyö on aloitettu uuden tuotteen kehitystarpeesta, yritykselle, jolla on ratkaisu 
mutta joka haluaisi kasvattaa markkinakyvykkyyttä. Opinnäytetyö keskittyy tuotekehityksen 
määrittelyvaiheeseen luodakseen pohjan tulevan tuotteen suunnittelulle.  
 
Opinnäytetyö on osa suurempaa projektia, jonka tavoitteena on luoda täysimittainen SaaS-
tuote. Työn tavoitteena on tunnistaa tarvittavat toiminnallisuudet tuotteen toteuttamisen 
kannalta. Työn tuotos on lista ominaisuuksista, jotka tulevat sisältymään tuotteeseen kehi-
tyksen eri vaiheissa. Lisäksi työ dokumentoi tuotekehityksen kannalta tärkeitä aiheita, jotka 
nousevat esiin tutkimuksen edetessä.  
 
Tämän työn pohjalta yritys voi tehdä tarkan suunnitelman minimivaatimukset täyttävän 
tuotteen toimintojen osalta, sekä kykenee varautumaan mahdollisiin ongelmakohtiin, joita 
työ esittelee. Tämä työ antaa tuotekehityksen suhteen pohjan, johon nojautua, sekä tarjoaa 
ehdotuksia, kuinka tuote tulisi toteuttaa.  
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1 Introduction 
 
 
1.1 Background 
 
The purpose of this thesis is to study an existing, highly customisable billing software 
solution and how it should be modified to create a stand-alone, standardised online-
based product. The thesis is written in co-operation and for a Finnish software company, 
which specialises in advanced automated billing and invoicing solutions, mainly for cli-
ents requiring special operability from their billing systems. Thus far, the company has 
built its software in a highly customised fashion for the use of a broad range of companies 
and industries by working in collaboration with the clients to finalise the solution accord-
ing to their respective needs.  
 
This study forms part of a bigger project to develop a fully operational Software as a 
Service (SaaS) product. The main objective is to define the needed features, structure 
of the product and usability requirements. The outcome of this thesis is a specification 
needed to start developing the product in question, in the form of lists of features. Addi-
tionally, the aim is to document other questions emerging during the study, which are 
relevant for creating a product development plan. The theoretical framework includes is 
built on topics such as functionality, usability and connectivity. 
 
There are a few abbreviations repeatedly mentioned throughout the thesis. The working 
title for the product is going to be Click-to-Start, C2S or CTS, or any combination of the 
previous. There is going to be continuous mention of Minimum Viable Product, MVP, 
which is to be the primary objective of the first cycle of the product development – in 
which this thesis takes place. Additionally, common terms used will be SaaS and 
SSSaaS. SaaS stands for Software as a Service, and SSSaaS specifies the term to Self 
Service SaaS. It is worth mentioning that the company has experience in SaaS, as their 
current solution is available as a web-based user interface, and SSSaaS is the next ulti-
mate objective for the company.  
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1.2 Business Problem  
 
The company has originally built their solution to meet the needs of an extremely chal-
lenging industry, starting with telecommunication operators and virtual operators. There-
fore, their solution offers versatile and advanced possibilities to meet their clients needs. 
However, the main attribute of the existing product obliges tailor-made solutions; in order 
to implement the solution to the client’s system environment, there has to be a long col-
laboration to fulfil the client’s specific needs, in which both parties need to work and build 
the systems together to configure the system to a working state. Therefore, the com-
pany’s long-term goal is to create an easily accessible SSSaaS product, which would be 
easier to sell and would possibly lead to growth of the business.  
 
 
1.3 Objective & Outcome 
 
The objective of this thesis is to answer the business problem by covering three main 
areas of defining the product: Features, structure and usability requirements. In this case 
the goal has been limited to MVP. The main focus is going to be on the functionality 
section of the research, since the quicker the MVP has been defined, the quicker it can 
be brought to the construction phase. The goal is to achieve a conceptual product defi-
nition, which explains the required functionality, using lists. The thesis can be viewed 
successful if it is thorough enough to define the features, as well as contemplate on the 
possible questions derived during the upcoming development process.  
 
 
1.4 Research Methods 
 
The study starts by defining the methods that enable the most effective background for 
the study. The most suitable way to approach the research is by best practices, including 
case study examples of other companies, how they have developed a SaaS product out 
of existing software, what the major challenges encountered are and how they have con-
quered them. Additionally, the best practices studies focus on a comparison of the gen-
eral architecture of SaaS Cloud applications and traditional software, as well as study 
the elements of SSSaaS. While best practices compose the main part of the theoretical 
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background, qualitative research is going to take place as well, in the shape of action 
and exploratory research.  
 
Since the process has been started in the company only recently, the development pro-
cess has formed to resemble action research by defining, executing, speculating, and 
improving the plan. In the beginning of the development, brainstorming is an obligatory 
part of planning the functions and resolving the potentially arising challenges, as well as 
deciding the methods used to develop the software. 
 
 
1.5 Structure of the Thesis 
 
This thesis is composed of seven chapters. In chapter one, the business context and 
objectives of the study are introduced. Chapter two presents the research approach, 
research design, reliability and validity, governing the subject of the study. Chapter three 
analyses the current state of the company at the moment of writing this study. The chap-
ter aims to present the current solution, explain the benefits and deliverables of the so-
lution and takes a view of the existing functionalities critical to the objective of the study. 
In the summary of chapter three, the conceptual framework will be established as a con-
clusion of the existing practises. Chapter four focuses on establishing a solid theoretical 
background via case studies and best practises on comparable solutions. Chapter 5 has 
been solely targeted for propositions which would support the actual construction of the 
product for the company and chapter 6 presents the actual resolution of the study. The 
last chapter will summarize the whole study and suggest next steps. The progress of the 
thesis is presented in Figure 1: Research Design. 
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Figure 1: Research Design 
 
Figure 1 has been composed to present the structure of the study, showing the goal, the 
approach and the outcome in the middle and theoretical background and data on the 
sides.  
 
The next chapter describes the methods and material used in this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Goal: 
List of features required to 
create the product  
Outcome: 
List of features 
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2 Method & Material 
 
In this chapter, the methods of delivering the study explained. In order to create the log-
ical structure to the study, the research approach is defined. 
 
2.1 Research Approach  
 
The approach has been selected to be agile and to allow adaptation. Therefore, it is clear 
to use fast-phased action research, which will let the methods and planning evolve during 
the study. Action research is a way to explore the idea of a practice deliberately to modify 
or develop something, and to perform improvements on the plan with quick iterations. It 
is a process that aims to change things and to develop them even better. Operational 
development is understood then as a continuous process that does not end, but for ex-
ample, as a better approach. (Carr, W. et al 1986) 
 
Action research aims to develop new skills or a new approach to a particular issue and 
to solve problems that have a direct connection to one of the practical activities. As the 
name implies, it is designed to implement both operational development and research at 
the same time. It is well suited to situations where the means of action is aimed at chang-
ing something, and at the same time to increase the understanding and the knowledge. 
(Suojanen 1992) Action research is shown in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2: Action research, Heikkinen [1999] 
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According to Yin (2009), a research process is established by defining the objective for 
the research. Therefore, the objectives have been set and the business problem has 
been described. Next the existing knowledge on the subject is analysed which leads to 
generating the conceptual framework for the measurements. After the generation of the 
framework, it is customised to be correlative for the business problem of the thesis by 
matching the needs of the case company. Ultimately the conceptual framework is used 
to construct suggestions to resolve the business problem.  
 
Exploratory research is going to support action research by targeting challenges that will 
appear during the research cycle of the development. Even though the company has 
wide experience of software development, this particular project is relatively uncommon 
to them.  Additionally, case studies will be reviewed to find best practices and to gain 
contrast for the study. Best practices will include examples of incrementally transforming 
application to the cloud computing environment, resilient response to possible changes, 
multi-tenant consideration and vulnerability management of the software.  
 
 
2.2 Reliability & Validity 
 
Research should be reliable and present justification for the information given. Reliability 
is needed to reduce the errors and biases in the case study. (Yin 2009:40-45) In this 
study reliability is covered with precise documentation from the researcher and wide data 
collection of the research subject. All the statements found in the study are referenced 
and documented, apart from the information gathered by internal research and materials 
of the company during the composition of this thesis. 
 
Validity marks the success of the research method compared to the research problem at 
hand. In this study, validity has been obtained by having workshops and discussions with 
the people who are related to this particular subject. Moreover, the research literature 
has been selected to be appropriate and corresponding to the research problem. Ac-
cording to Yin (2009), validity is increased by seeing a clear cause-and-effect, which is 
the aim of this study. Furthermore, high validity of the research allows making generali-
sations based on the research. (Yin 2009:40-45). However, in this case study a general-
ization can be difficult, because the case company has a unique structure and is operat-
ing in an exclusive environment.  
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The study has had major influence by multiple workshops and open interviews. The par-
ticipants of the workshops include the Chief Operations Officer of the case company, the 
Director of Solution Development of the case company and several consultants in areas 
of industrial internet and internet of things.  
 
The next section describes the Current State Analysis performed in the case company 
in order to identify the features in their current solution in order to build an MVP. 
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3 Current State Analysis (CSA) 
 
In this chapter, the current state of the company’s solution is analysed in order to obtain 
information on the features on which the MVP solution to be built in this thesis is going 
to be based on. This is done by describing how the company’s solution functions and 
explaining the detailed features of the system.  
 
 
3.1 Current solution explanation 
 
The current solution offers near-complete automation for billing. Traditional billing soft-
ware and Enterprise Resource Planning (ERP) systems offer only limited functionality 
when it comes to invoicing, and when usage-based and dynamic invoicing needs con-
tinue to grow, the current systems of companies usually generate more and more need 
for manual labour. In business sectors where the volumes are large and single transac-
tions may be small, the more effort the company uses per invoice, the less margin the 
company will receive.  
 
The company started its journey with tele- and virtual operators where these large vol-
umes were continuous. For example, for the company’s biggest client the solution de-
creased the need for billing personnel by 90 percent, while decreasing the time used for 
composing bills by 98 percent. Additionally, the client was able to increase their revenue 
by 10 percent by eliminating manual mistakes. 
 
The company’s solution functions by automatically reading the data of the clients’ sys-
tems and applies certain rules and regulations configured for every specific transaction 
type to compose the invoice automatically. These rules can be configured by any variable 
which gives the system flexibility which large ERP and billing software lacks. What makes 
the product so powerful is the connectivity to clients’ existing systems, so it does not 
need to be an overall standalone program, more likely an accessory, which reads data 
from the source, and does its magic and uploads the processed data back to the system. 
Therefore, it does not really compete with large ERP programs such as SAP, but on the 
contrary, supports them.  
 
The system can be composed to have automatic connections with accounting, banks 
and collection companies, with which it can automate the money flow as a whole. When 
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receiving the billing information from the fundamental system, the solution processes the 
data, composes the invoice, sends it to the collection and accounting companies, con-
nects with the bank, and receives the payment confirmations and sends them to account-
ing – all automatically. This eliminates the majority of manual labour used for the process, 
which is still generally speaking the norm in the major part of companies.  
 
 
3.1.1 Product overview  
 
The company’s solution for the user is accessed via an online portal. The portal is basi-
cally a single-page UI where the user can access different functions with tabs. Organi-
sational structure is defined to hierarchy, where controllable organisations, groups and 
services or devices are listed. This portal is going to deliver the basis for the upcoming 
MVP. While the MVP is going to be built on a portal, specification is going to take place, 
in order to define the functions to be integrated to the CTS. The user view of the portal 
is presented in Figure 3. 
 
 
Figure 2: Current solution user interface 
 
 
In the portal, the user can manage settings, examine invoices before they are sent, view 
reports and control accounts. All the functions happen behind the curtains as the system 
does the calculations by itself. However, the user can manage the rules applied for the 
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billing and preview the changes before sending the complete invoices. The rule configu-
ration has to be done manually but once the rule has been set, it will continue functioning 
automatically. The rules are basically strips of SQL, which tells the system what to do in 
the event of a certain situation, and are usually constructed by the company’s personnel. 
When taking the SSSaaS CTS in notice, there can be only little to no custom work.  
 
 
3.1.2 Existing functionalities  
 
With the background in telecom services, the company has developed a wide variety of 
functionality. The development has been driven by ad hoc methodology, and therefore 
whenever there has been a need for extra functionality, it has been created. While con-
stantly broadening the range of services, the line of advancement has not been com-
pletely controlled by the company. This particular practice is not uncommon in the field 
of BSS. According to the study by Gartner (2013), presented in Figure 4, a major part of 
big telco-originated companies develop their products on an ad hoc basis. 
 
 
 
Figure 3: BSS companies beyond telco, (Gartner, 2013) 
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The company’s repertoire of services has two major categories: 1) Service data pro-
cessing and 2) billing. On the side, the company offers services to support these areas 
as well as the whole billing-supply chain procedure. In Figure 5, the functionality of the 
product’s billing structure and service functionality of the case company is explained. 
 
 
Figure 4: The company’s solution functionality 
 
Figure 5 presents the existing features of the solution. In the middle, the core services 
are split in to single features to showcase the key capabilities of the solution in a deeper 
level, while in the vertical axis, the additional features have been stated. Even though 
the Figure has been composed to give a view of the billing functionality, some further 
related features have been listed as well. For example, provisioning by means of activat-
ing services.  
 
Variability and complexity have become more prevalent as more demanding customers 
expect more from service delivery and improved customer responsiveness. For example, 
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with the company’s solution it is possible to orchestrate service intensive supply chain 
management and operations supporting variability in user specific requirements, loca-
tions, service levels, suppliers and varied technologies. When it comes to service billing 
automation, most service operating systems or ERPs may not support the required level 
of detail in order to support complex service contract or service level agreements, even 
though they manage the flow of information.  
 
 
3.2 Summary 
 
In order to comprehend the current situation, the best way to present the company’s 
solution is that even though it is inclusive and capable of versatile functions, the imple-
mentation process to customers’ systems requires plenty of resources. When the imple-
mentation process can be expedited, it will open up possibilities in improving the rates of 
boarding new customers as well as making the company’s solution a more appealing 
option to them.  
 
This current state analysis provides information of the company’s solution, as well as of 
the features, and will be valuable when composing suggestions for the upcoming MVP. 
As the need is to identify key features to include in the MVP, first an understanding of 
the existing business is crucial.  
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4 Literature Review 
 
 
The literature review of this study focuses on gathering relevant information to be used 
in building the proposition for the case company. By first reviewing a few important con-
cepts, the literature review creates a foundation for the case studies presented in this 
study. The case studies introduce the structure and infrastructure of a SaaS reimbursed 
financial system, and take a view on how a Customer Relationship Management (CRM) 
company has executed a transformation from traditional software to SaaS. After the case 
studies, a few best practices on building a SaaS solution are discussed.  
 
4.1 Software as a Service 
 
The term SaaS refers to a delivery and licencing model; in which it is used by multiple 
tenants or customers in a centrally hosted platform. (Benlian, A. et al 2011) The concept 
of SaaS has been around for a while, originating from the 1990’s when outsourced infor-
mation technology found its way in to companies’ mind-sets. Kodak, which is believed to 
be the first, was a pioneer in this field and quickly other ecosystems followed. And so it 
happened, SaaS is a subset derived from outsourcing information systems. (Loh, L. 
1992) SaaS has been a successful business model because it strips the common chal-
lenges and limitations from the user or user organisation. The product consumers’ usual 
responsibilities fade away when they do not need to control or manage the infrastructure 
of the system underneath, including but not limiting to storage, OS, network or servers. 
Not to even speak of individual application and configuration capabilities. (Mell, P. et al 
2011) 
 
To be able to achieve continuity, reliability, availability, supportability and manageability, 
all with a cost effective manner, is an advantageous situation. Additionally, it is important 
to release resources of scale and scope by utilising service providers shared resources 
infrastructure. (Ramachandran, M. et al 2014) 
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4.2 Self Service Software as a Service  
 
Self Service Software as a Service (SSSaaS) is a SaaS service model, in which the sales 
process is fully automated. With the SSSaaS service model the company has planned 
its product easily accessible for the buyer and additionally, made the product easy to 
initialise. If reviewing the success of SSSaaS, the main factors are wide user base, max-
imised visibility, ease-of-use and extensive online support. A wide user base is neces-
sary because generally the Self-Service versions are quite inexpensive for the user. Max-
imised visibility is obligatory since all of the customer acquisition has been left solely for 
the marketing department, and without the sales people the rate of conversions is lower. 
However, the biggest single reason for success or failure is the ease of use. How the 
customers accustom themselves with the program in the first few moments is critical. If 
the possible customer starts a free trial, and right from the beginning they encounter a 
problem or nuance of sort which they do not like – it is game over. The user will probably 
end up trying some other similar software, and in the Self Service field of SaaS there are 
little to no areas where competition between providers is minimum or non-existent. 
("Saas Startup Strategy | Three Saas Sales Models".) 
 
The service model of SSSaaS is popular among the providers because it is easy to man-
age, and even with changing circumstances it provides stability. Because the require-
ments for successful SSSaaS include having an array of material to provide help and 
additional information for customers, start-ups commonly struggle in this category. All 
because of the extensive material needed to allow the customers to service themselves.  
 
 
4.3 Minimum Viable Product 
 
The development progress is planned to start with Minimum Viable Product (MVP). The 
term has been commonly used in lean development methodology and has been ac-
quainted as a best practice of software development. Frank Robinson, CEO of SyncDev, 
Inc, first said out loud the words and he also stated: “When I first said ´minimum viable 
product´ I never had to repeat myself. The words went viral right before my eyes.” 
(SyncDev, 2009). The term itself means developing a product with the lowest level of 
functionality required to be useful. Definition by Eric Ries, the man who popularised the 
term MVP: “The minimum viable product is that version of a new product which allows a 
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team to collect the maximum amount of validated learning about customers with the least 
effort.” (Ries, E. 2009) In Figure 6 is the definition by Jussi Pasanen (2014). 
 
 
Figure 5: Minimum Viable Product (Pasanen 2014) 
 
The traditional way of software development is to build the whole program at once. After 
defining the features, there will be a time-consuming phase of programming and de-
bugging, fixing, adding features et cetera. After building the functionalities, the focus will 
change on usability and design, and after these stages, the program is ready to be tested 
and reviewed. However, this traditional methodology can be extremely time and effort 
consuming, and most modern software companies do not have resources to waste on 
pure development. “IMVU's original MVP took us six months to bring to market. That was 
a pretty big improvement over a previous company, where we spent almost five years 
before launching.” (Ries, E. 2009) Figure 7 depicts the definition of the way of MVP de-
velopment by Jerry Staple. (2014)  
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Figure 6: How to build a minimum viable product (Staple, 2014) 
 
In the case of the case company, the objective is to build an MVP of the C2S product, 
with which it would be enough to start a demo with three companies. The target is to 
have the MVP ready within 8 months of the start of the project, having only the most 
crucial features required for the program to deliver value for the user. After getting the 
demo set up for the clients, the target is to achieve usage data and feedback in order to 
further improve, and to define the features to be integrated to the final product.  
 
 
4.4 Case Studies 
 
4.4.1 Case Study: The Design and Research of SaaS-Based Financial Reimbursement 
System 
 
D. Li, Y. Gong, and N. Shen have composed a system architecture design for Saas-
Based Financial Reimbursement system. In their report, they have dismantled the soft-
ware into layers. They have come to a conclusion in which the system includes four 
layers: Basic layer, data layer, application layer and presentation layer. The basic layer 
includes the SaaS basic platform, software and hardware equipment and provides the 
environmental support for the operation of the system, thus being the physical basis of 
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the entire system. The data layer is the actual core of the system, while depending on 
the implementation, it can produce diversified types of data and information; including 
file management, relational database and other unstructured information processing. In 
the application layer are located the possible subsystems with various customisation 
types. This support layer creates basis to match the needs to the functionalities of the 
system. The layer’s structure enables the inclusion of functions connected to task man-
agement, budget control, internal processes control, business reimbursement, online fi-
nance, etc. In addition, the layer acts as an internal connector to match interfaces among 
systems like external information system and the business application. These interfaces 
make integration between departments possible. The last topmost layer, presentation 
layer, provides a unified login system through a portal and a personalised page display. 
This is shown in Figure 8 below.  
 
 
 
Figure 7: SaaS Layers (Luo, J. 2012) 
 
In the case study D. Li, Y. Gong, and N. Shen have also presented a financial reimburse-
ment subsystem functional block diagram, which they have composed. In order to 
achieve the functionality, they have listed aspects which are critical for the creation of 
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the system. The main aspects include online finance, business reimbursement, budget-
ary control, internal control processes and other functions. The block diagram is pre-
sented in Figure 9, which displays the structure.  
 
Figure 8: Financial Reimbursement Subsystem Functional Block diagram (Luo, J. 2012) 
 
4.4.2 Case Study: Customer Relationship Management Software Provider 
 
In another case, the company in question is a mid-size Customer Relationship Manage-
ment (CRM) software company. Previously the software has been available as a web 
front-end as well as iPhone and iPad applications. The mobile apps originate from a need 
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for mobility for the customer representatives and salespersons. The industry in which the 
company operates, is considered to be low-turbulence industry where the provider turn-
over rate is from low to minimal. Additionally, while already the company has achieved 
its share of the markets, launching a new product should come naturally, and the optimal 
level of IT investment required can be quite effortlessly determined.  
 
Because the company’s software had evolved to a state in which it fulfils the main char-
acteristics of online access with scalability, multiple devices, and no local data storage, 
the continuum to SaaS was defined quite naturally. (Lazaros, G. et al 2016) However, 
there is a risk involved. The medium-sized software development company might not be 
able to cover the financial investment in a case of failure, a point of which to take utterly 
serious. In a case of analogous event happening, the risk assessment will have to be 
omnipresent. (Woodard, C.J. 2012) “…there is not only the question whether it is worth 
to invest into a cloud solution, but also whether it is possible for the company to survive 
in the long run without a cloud solution…” (Excerpt from company’s email memo). When 
contemplating the strategy for the upcoming investment, the company recognised that 
an aggressive move against the big providers in the industry would be onerous at least, 
and most likely would lead to a price war. Henceforth the company constituted a scheme 
with which they could exploit the leverage brought by the limited ability of imitation of 
competing companies. Their selling propositions specifically saw regional advantages, 
legal advantages, and a know-how advantage (involving a specific security algorithm). 
The branch of unique selling propositions stem from the fact of security being a signifi-
cant element in high-security-loss environments in which clients would face considerable 
economic loss in case of a security attack. (August, T. et al 2014) 
 
With the speculated propositions in mind the company decided against a public cloud 
offering, as it foresaw constraints probable of disturbing the current business model, re-
spectively with probable effect on the customer base. Thus the company opted instead 
for a private cloud solution, as it would be predominantly compatible with its existing 
customised services. The company saw a probable market slot in serving companies, 
which do not want to operate the system themselves but do want their own private ap-
plication. As a constraint in this case was the ability to host the application in a lack of 
data centres, which the company solved by outsourcing the hosting to a well known pro-
vider (Lazaros, G. 2016).  
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As the case company of this study has and targets customers, which prefer similar qual-
ities of their systems, this case study provides an aspect which is to be taken seriously.  
 
 
4.5 Best Practises & Challenges of SaaS internalisation 
 
4.5.1 Best Practises 
 
In the following chapter, four different best practices on challenges of environmental 
changes are discussed that were extracted from a survey. The subjects are going to 
cover: Incrementally transforming application to the cloud computing environment, resil-
ient response to possible changes, multi-tenant consideration and vulnerability manage-
ment of the software. (Park, S. 2015) 
 
When it comes to changing the governing environment of the software, one must have 
clear vision of risk mitigation and the factors of success. Regarding the risks, the best 
way to prepare is to have sufficient enterprise support and service maturity, as well as 
readiness to address return on investment concerns. The key success factors are going 
to include having and/or building the organic and sufficient cooperative relationships with 
the related sources of data and institutions. Furthermore, it is vital to secure continuous 
accumulation and management technology, established to serve the stream of infor-
mation.  
 
In case of a transition to cloud-based environment, high costs are usually involved. Thus 
it is worthwhile to consider securing the funding before the transit, and further, contem-
plating the level of the enterprise as well as the maturity of the service. When achieving 
the state of analysis where multiple viewpoints on the governing matter have been dis-
cussed, a plan must be introduced in order to minimize the risks. The precondition for 
this phase sets in software engineering aspect via the support to enable the possible re-
engineering methods for the legacy application, support tools and the planned approach 
for the cloud solution. 
 
The second best practice is going to address change response resilience. Because cloud 
services are quite extensively connected to stakeholders and associated systems more 
closely than application based services, frequent requests regarding the software are 
going to become prevalent. Hence, such matter needs to be taken into account in order 
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to be able to swiftly respond to external requests concerning changes. Requirements 
from the software engineering aspect include service oriented traceability management 
and portfolio management process to integrate legacy application to the cloud lifecycle. 
 
The third best practice concerning cloudization of an application is to consider a multi-
tenant system. Because cloud environment has brought some major changes to the orig-
inal infrastructure, many devices, which base on virtualization technology, compose an-
other “infra-environment”. Accordingly, the software must be prepared to comprise ser-
vices to correspond to varying contract terms depending on the tenant, even when the 
application functionality remains the same. It is not easy to achieve the same level of 
independency and performance of a multi-tenant system that were present in the case 
of provider being subordinate to the customer. With these concerns in mind, the way of 
mitigating risks is to pay attention to security and privacy, and possible decline of perfor-
mance. 
 
The fourth best practice is to pay attention to vulnerability management of the software. 
In order to succeed, the following factors are critical: Establishing a broad strategy to 
insure potential customers and ensuring high quality of service and high reliability. Be-
cause of tenants sharing the same service, an issue of a tenant can quickly escalate to 
be the issue of every tenant. Therefore, a solution must be prepared to control vulnera-
bility in order to provide security for the tenants’ personal information scattered in the 
cloud. It is worth to mention that software vulnerability has not been significantly high-
lighted in traditional software development as a best practice, as risks of cloud-based 
software have not been present but a while. For these reasons it is worth paying attention 
to the engineering point of view to safety guarantee guidelines throughout the software 
lifecycle, verification technology and most importantly, having an analysis method for 
software vulnerability. (Park, S. 2015) 
 
The communications of the ACM has approached the best practices by analysing three 
case companies in various areas of software industry, and composed a list of general 
“building blocks” for SaaS business strategy. The seven attributes are listed under three 
characteristics, which include industry environment, digital capital and customer require-
ments. The first three attributes are grouped as characteristics of the industry. These 
attributes are governed by the industry in which the company operates. The blocks are: 
degree of industry turbulence, concentration and growth rate of the industry. The turbu-
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lence defines the turnover rate of the industry, in means of companies entering and leav-
ing the industry. Concentration demonstrates the amount of competition in the market 
and growth is to address the change in the size of the market. (Mithas, S. et al 2013) 
The following two building blocks refer to the design capital of the company, in terms of 
internal processes and systems. For example, if a company has a low option value and 
high technical debt, it can be considered to be in a low-quality design capital state. How-
ever, by maybe accessing technical capabilities of other providers, it can escape the low-
quality state. The last two remaining blocks – criticality of optimisation security and de-
mand for software customisation, are categorised under customer requirements. While 
emerging from the obvious reasons, these attributes appear to complement the other 
categories as well as respects to the client’s needs in cloud-based SaaS offering. The 
blocks are visualised in Figure 10. 
 
 
 
Figure 9: The seven building blocks of a cloud-hosted SaaS business strategy (Lazaros, G. 2016) 
 
In order to create a successful product, it is important to identify the key features having 
an impact on the environment the product will be based in. The building blocks presented 
in the Figure 10 provide guidelines, which are to be kept in mind while profiling the mat-
ters leading to the listing of the features.  
 
 
4.5.2 Challenges 
 
Rather than recognising the IT environment transition toward SaaS-Cloud computing as 
a minor technology change, it would be more suitable to consider it as a paradigm shift. 
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(Cisco 2014) Correspondingly, regarding the development and operation of the software, 
many aspects are required to change. In the following list, Soojin Park, Sangeun Lee, 
and Young B. Park point out different challenges: 
 
• Challenges in Service Management: In order to provide resilient and flexible 
service, one of the benefits of cloud-based system, a new service must be able 
to be created through compounding applications in the cloud. 
• Challenges in Service Level Management: Cloud computing-based services 
must provide different services depending on the amount of their users pay. 
• Challenges in Incident and Problem Management: A developed form of virtu-
alization has a significant impact on the impact analysis of incidents and error. It 
results in changes in traditional 1st-2nd-3rd support organisation structure. 
• Challenges in Change Management & Release/Deployment Management: 
Due to dynamics of cloud computing, risk and impact analysis becomes more 
complicated. It requires constructing mature change management and automa-
tised release & deployment process. 
• Challenges in Capacity Management: Dynamics of Cloud computing may be 
the factor to complicate the process of predicting and provisioning the total ser-
vice capacity. Therefore, the model predicts capacity itself needs to be changed 
to reflect cloud computing property. 
• Challenges in IT Financial Management: Due to flexible pricing policy of Cloud 
computing, more strategic decision making is necessary while pricing IT service. 
• Challenges in Capacity Management: Dynamics of cloud computing may be 
the factor to complicate the process of predicting and provisioning the total ser-
vice capacity. Therefore, the model predicts capacity itself needs to be changed 
to reflect cloud computing property. 
• Challenges in Supplier Management: Whether the IT organisation is combined 
with IT service inside and out or not, it is highly necessary to integrate different 
IT services according to defined Service Level Agreement (SLA). 
• Challenges in Supporting Common Operations: As the provisioning needs to 
be done much quicker than before, software service development process must 
be clearly defined and every process must be approved beforehand. 
• Challenges in Service Portfolio Management: Service portfolio management 
process is a new mechanism demonstrating the new business opportunity pro-
posed by cloud computing. Presence of service portfolio is related to every risk. 
It means the service system must be able to react to every possible situation. 
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• Challenges in Service Validation and Testing: It requires service validation 
and testing system that can support dynamics of cloud computing. However, 
prompt provisioning and flexible scale-up have made things easier. 
 
Since the case company’s way of product development has been mainly ad-hoc, it is 
important to create plans according to general best practices on cloud-transition.  
 
When considering transition to SaaS-cloud computing environment, certain factors of 
determination can be demonstrated with Return of Invest (ROI). There are expected 
benefits and risks when transitioning to cloud computing. The following can be consid-
ered absolute benefits: the reduced service costs, preserved mass storage without ad-
ditional facility investment and increased speed of service due increased flexibility, agility 
and adaptability of the service. However, as with all kinds of transitions, risks will be 
present and they can include but may not be limited to:  
• possible performance decline, 
• security and privacy vulnerabilities, 
• enterprise-level support and service maturity, and 
• most importantly – return on investment concerns.  
(Figliola et al 2014)  
 
4.6 Summary 
 
The literature review of this study was composed to gather relevant information to be 
used together with the results from the Current State Analysis in building the proposition. 
By first reviewing a few important concepts, the literature review created a foundation for 
the case studies, which were presented. The case studies introduced the structure and 
infrastructure of a SaaS reimbursed financial system, and took a view on how a Cus-
tomer Relationship Management (CRM) company has executed a transformation from 
traditional software to SaaS. After the case studies, a few best practices on building a 
SaaS solution were discussed. On this basis, the study can be continued to the identifi-
cation of the key features needed to be included in a MVP. This is done in the next 
chapter of this study. 
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5 Developing the solution 
 
 
5.1 Introduction 
 
The approach towards the execution of the next chapter is straightforward, addressing 
one point of view at a time. Although the main subjects concerning the development of 
the software can be conveniently defined, the subjects will inevitably cross. However, the 
next part is designed to be linear, leading from one subject to another efficiently.  
 
The execution is composed by first describing the challenge at hand, and continuing to 
the definition of the target group. When the target group has been defined, the MVP 
functionalities are defined to serve the needs of the primary target group. Afterwards, the 
matter at hand will cover a comparison between the existing solution and the upcoming 
MVP, and a more specific view to the functionalities. When the functionality aspect has 
been covered, the next step is to pay attention to the usability factors. Even though not 
widely covered by this study, it is worth mentioning that this specific part is going to be 
one of the major aspects in the creation of the MVP, because while the company’s cur-
rent solution is a SaaS service, it does not really let the user to have total control over 
the system. Some functionalities even require programming language to use, whilst other 
functionalities can be hidden or locked. Therefore, it is vital for the success of the MVP 
to be able to define the required development needed to achieve the real SSSaaS.  
 
The next part is continuously parallelised with the best practices provided by the literature 
review in order to find a best possible solution for the challenges of the development. 
Accordingly, if new information or challenges arise during the execution, the matters are 
dealt with. Because the project in the company is ongoing, it is improbable that no new 
information would surface during the planning phase. 
 
This chapter includes the key features defined by the objective of this study and therefore 
includes the conclusions, which will also be summarised in the last chapter.  
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5.2 Target group 
 
The process will start by defining the MVP target group. Even though the company’s 
solution can be versatile and adapted to a wide area of businesses, in order to build a 
viable MVP, the target group will have to be defined to offer the maximum usability for 
the demo clients while of course minimizing the effort needed for the development. While 
the functionalities within the company’s solution exist to cover the majority of the cases, 
the strengths of the system are covering large volumes and small transactions. There-
fore, the MVP target group could be found in the software industry. In the software in-
dustry it could be also viewed as a major improvement to current systems because the 
needs of the billing systems can be versatile: Continuous charges, devices, usage-based 
charges, consulting, tickets and what else. If there would be a need to start from some-
thing simpler, other possibilities could be leasing and rental companies, personnel leas-
ing, storage, or even assisted living. 
 
When starting to develop the MVP, the objective is to first build a fully operational product 
but with limited functionality. To start with an extremely basic product is advantageous in 
many aspects, for example, if starting with ambitious goals, the time required to build the 
complete product will be manifold compared to the MVP. With the basic product, which 
can be launched as beta, user information can be gathered at a much earlier state. Ad-
ditionally, the received feedback can help to further develop the product and will support 
the decision-making when figuring out the additional features.  
 
Therefore, the primary target group for the MVP is an audience with minor requirements 
for their billing systems, but who would still benefit from the product in question. After 
getting the feedback from the first target group and getting confirmation that the product 
is useful, a second round of definition will have to take place. The product will have an-
other development cycle and with the added features, it is supposed to serve the needs 
of a more complicated industry. 
 
When approaching the question of a primary target group via the aspect of service de-
liverability and coverage, it is clear that the target group should be selected according to 
who would benefit the most of the strengths of the case company’s product. As having a 
background in telecommunications, the company is extremely efficient in adapting to a 
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high volume of transactions and complex rules surrounding the billing automation. Ac-
cordingly, the scope of potential customers has been defined to include, but not limited 
only to: 
 
• Data Centers 
• Cloud Operators 
• Software Houses 
• Service Contract Billing –based business 
 
In order to argue the advantages a customer candidate could gain by using the case 
company’s solution, data centre operations are explained. Because of the administra-
tional requirements of data centres, it is a natural pick as a possible customer segment 
candidate. Data centres have a wide range of operations, which make them challenging 
to administrate, at least with a single solution. Data centre operations include aspects of 
infrastructure operations, security, power and cooling and management. Infrastructure 
covers installing, maintaining and monitoring and updating network, server and storage 
resources. Additionally, on behalf of management, tasks will be introduced relating to 
creation, enforcement and monitoring of policies and procedures within data centre pro-
cesses. Besides these operations, data centres have exceedingly high security stand-
ards tied to tools and technologies that ensure physical and logical security – on and off 
premises. ("What Are Data Center Operations? - Definition From Techopedia") 
 
 
5.3 Functionalities 
 
When defining the functionalities of the MVP, it is important to examine the functionality 
which is ready or near-ready to be implemented in order to maintain the budget and 
maximise the return of invest in the product development. This following subchapter will 
introduce a comparison between the current solution and the upcoming product as well 
as a list competitive advantages. Finally, before moving to usability factors, connectivity 
aspects discussed.  
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5.3.1 CTS vs. original solution  
 
It is clear that the CTS, or in this case, MVP needs to be constructed with limited re-
sources – which will mean limited functionality compared to the original solution. One of 
the challenges will include connectivity, which will be covered in Chapter 5.3.4.  
 
The current solution has been composed to work as an efficient and comprehensive tool 
to manage and automate complex functionality. In the MVP the functionality will be 
greatly limited while still carrying out complete tasks. One could see the MVP as a so-
called “funnel” which would restrict the operability to ease the integration process while 
still performing the governing actions in the solution-based system. The current solution 
functionality is presented in Figure 11. The Figure has appeared in this study earlier, in 
chapter 3.1.2, where it has been explained.  
 
 
Figure 11: Current solution functionality 
 
Although the current solution has been constructed to support a range of features, inev-
itable limitations will have to be made.  
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5.3.2 Features  
 
In the next Figure 12, the list of features have been composed, as well as possible way 
to compose the various stages of the MVP presented. The information for the Figure was 
gathered by the author of this study. It is founded on the literature review and an analysis 
of the existing solution functionality, and composed in collaboration with a colleague in 
the case company.  
 
 
Figure 12: C2S List of features 
 
In Figure 12, a preliminary confinement regarding the features is presented. The 
standalone features have been listed under categories (dark blue) in order to keep track 
of the aspects of the product. The green colour represents the first development cycle of 
the MVP and the yellow represents the additional features to be implemented in the se-
cond development cycle. As the main objective remains to create a functional stand-
alone product right from the first version, the preliminary features have been categorized 
by the governing functions. The information defining the functionality has been com-
posed out of internal market and competition analyses and the resolution has been 
aimed to support the existing functionality combined with the available resources, which 
can be used in product development.  
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5.3.3 Competitive advantages  
 
One of the company’s major advantages is a flexible rule engine, which allows creating 
sophisticated automated functionality. With this particular rule engine, it is possible to 
perform complex operations in a fraction of the time compared to manual labour. The 
basic idea of the rule engine is explained in Figure 13. 
 
The rule engine delivers profitability in administrational challenges, where tasks that re-
quire computing and/or manual labour. The engine uses data delivered from the source 
systems connected, creates association between the data and the corresponding rule, 
and executes a function based on the rule. But what makes the engine so powerful, is 
that it can be defined to deliver different outcomes or reports to different interest groups.  
 
 
Figure 13: Rule engine basic idea 
 
Another advantageous feature of the company’s solution is mobility. The data inputs 
could be made with for example SMS or via mail. This could broaden the range to cover 
networks of employees, including companies in construction, delivery, cleaning, mainte-
nance, assisted living and real estate management. For example, if a cleaning company 
with 20 employees does jobs around the city, they will all have to report their work to an 
administrative person. Then the person lists the jobs done, writes invoices, and sends 
them. What if the employees on the job could just send a simple SMS to the system, 
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defining the client, work done and traveling distance for example? The system would 
keep record of the work done and automatically create and send the invoices. However, 
this task management workflow and service call functionality needs to be adjusted to suit 
the MVP target customer group demands.   
 
5.3.4 Connectivity  
 
The current solution has generally been implemented in a way that through different 
pathways it can fetch the data required for the execution of the function at hand. Yet, that 
will not be possible in the case of the MVP. This is a crucial issue, which needs to be 
comprehensively considered. Currently, the main suggestion is to use certain pathways 
to upload the data from the source systems, where the MVP can read the data in and 
utilise it in an appropriate fashion.  
 
The connectivity raises a challenge in a way that when there is a system that requires a 
cluster of data in order to perform, further specified to numerous amounts of separate 
lines, manual input will be out of the question. The suggestion at hand is to create a data 
input wizard, which would accept a range of formats and with which it would be possible 
to generate an automatic format switcher. The data input wizard would read the material 
at hand, from which the user would have to specify the corresponding fields for the sys-
tem. While the data output of source systems remains somewhat static, it would be pos-
sible to read the future data inputs without the need for human interaction.  
  
5.4 Usability 
 
When building a self-service product, it is essential to achieve a stance of usability with 
which the user can feel comfortable. As mentioned at the start of the study, the solution 
has been mainly built ad-hoc, adding features in response to demand. Because of this 
development, some of the functionality can be hidden or separated over the UI and 
menus. Therefore, it is crucial to build the product so that the user can personally create 
the required rules, objects and functions and connect them easily to each other, without 
the need for technical support from the company. However, currently there are undergo-
ing development projects, which are aimed to resolve these issues with the solution. 
Therefore, the features can be easily integrated to the upcoming product as well.  
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6 Conclusions 
 
 
This chapter concludes the overall findings of the thesis. Afterwards, further suggestions 
for the case company will be made in the form of next steps.  
 
 
6.1 Summary 
 
The study started by analysing the current state of the case company as well as its cur-
rent solution. The result was that while the solution is versatile and can perform a wide 
variety of functionality, the company’s current problem lies within the challenges of im-
plementation. Therefore, the company is inclined to create a product which would not 
only allow the company to enter new markets but to improve the existing solution, as 
well.  
 
Next, by defining the methods used to approach the business problem, the structure of 
the thesis was composed. The primary research method was selected to be action re-
search, due to its applicability for the business problem at hand. The methods of action 
research made it possible to further specify the business problem and objective as well 
as take notice of the arising issues. From that conclusion the study started to approach 
the business problem by first examining the current solution and its features and contin-
uing to explore existing relevant literature. Additionally, the literature review explained 
some terminology crucial for the study. 
 
The literature review together with the results of the CSA composed a foundation on 
which the suggestions found in Chapter 5 were built on. In Chapter 5.3.2, the features 
have been listed, as well as suggestions for the functionality had been established and 
layered to support the agile development methods. Additionally, other subjects were ad-
dressed which need to be considered before the actual construction phase of the up-
coming SSSaaS product. The subjects included deliberation in functionality, connectivity 
and usability. 
 
In the end of this chapter, in Figure 15, the suggested product development structure is 
presented, from planning to the completed first version of MVP.  
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6.2 Next Steps  
 
On the basis of this thesis, the case company can form a specific plan on the develop-
ment of the MVP, as well as address the questions arisen. With the research conducted, 
and the suggestions presented, the company is provided with a foundation to lean on, 
as well as find suggestions for possible definition issues.  
 
The next physical step for the company is to form a plan covering the development, 
followed by defining the actual target group for the product. This thesis has presented 
possible options for the target group, which will hopefully help in making of that choice. 
After the definition of the target groups, the actual functionality factors can be contem-
plated. If these factors have been carefully taken into notice, the development itself can 
be straightforward, and follow the usual resourcing customs of the company.  
 
When starting to develop the MVP, the objective is to first build a fully operational product 
but with limited functionality. To start with an extremely basic product is advantageous in 
many aspects, for example, if starting with ambitious goals, the time required to build the 
product will be manifold compared to an MVP. With the basic product, which can be 
launched as beta, user information can be gathered at a much earlier state. Additionally, 
the received feedback can help to further develop the product and will support the deci-
sion-making when figuring out the additional features.  
 
Therefore, the primary target group for the MVP will be an audience with minor require-
ments for their billing systems, but who would still benefit from the product in question. 
After getting the feedback from the first target group and getting confirmation that the 
product is useful, a second round of definition will have to take place. The product would 
have another development cycle and with the added features, it is supposed to serve the 
needs of a more complicated industry, such as software business. In this second phase, 
the program will have added features to be used in for example licensing, periodical 
invoicing, SaaS and consultation services.  
 
At this point, after configuring the product to match the needs of more complicated in-
dustries, the final phase is ready to take place. The final functionality is then decided for 
the use of the wider target group, the service packets are defined, the monetizing plan 
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is done and configurability aspects are considered. Figure 15 shows the progress of 
product development. 
 
 
Figure 10: Progress of the Product Development 
 
The information for Figure 15 was gathered by the author of this study, with a foundation 
built by the literature review and analysis of the existing solution, and composed in col-
laboration with a colleague. 
 
 
6.3 Reliability and Validity 
 
Finally, in this last subchapter, based on methods provided by Yin (2009) the reliability 
and validity of the study is tested.  
 
The material used to conduct this study consists of data from multiple sources. Sources 
included encase discussions and interviews with persons in operative positions of the 
case company. The data used has been gathered out of trusted sources and from inter-
nal material of the company. Additionally, the material used was inspected to provide 
relevance and reliability.  
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The findings of the study have been presented to the case company personnel in order 
to test the validity. Though the evaluation may not be perfect, due to the lacking meas-
urements of the information flow, the findings can be relied on. A critical examination of 
the data provides validity, and by continuously comparing the data gathered to the busi-
ness problem, the relevance was demonstrated. Furthermore, it is necessary to mention 
that the person conducting the study was an employee in the case company during the 
research period, which might have affected some of the results.  
 
As a summary, the thesis project has been a fascinating way not only to get acquainted 
with the company and its procedures, but to learn about conducting a research as well. 
Despite this being the first major study done by the writer, learning the ways to produce 
research will be valuable in the future, without a doubt. 
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